Analysis of complement expression in light-induced retinal degeneration: synthesis and deposition of C3 by microglia/macrophages is associated with focal photoreceptor degeneration.
To investigate the expression and localization of complement system mRNA and protein in a light-induced model of progressive retinal degeneration. Sprague-Dawley (SD) rats were exposed to 1000 lux of bright continuous light (BCL) for up to 24 hours. At time points during (1-24 hours) and after (3 and 7 days) exposure, the animals were euthanatized and the retinas processed. Differential expression of complement genes at 24 hours of exposure was assessed using microarray analysis. Expression of complement genes was validated by quantitative PCR, and expression of selected genes was investigated during and after BCL exposure. Photoreceptor apoptosis was assessed using TUNEL and C3 was further investigated by spatiotemporal analysis using in situ hybridization and immunohistochemistry. Exposure to 24 hours of BCL induced differential expression of a suite of complement system genes, including classic and lectin components, regulators, and receptors. C1qr1, MCP, Daf1, and C1qTNF6 all modulated in concert with photoreceptor death and AP-1 expression, which reached a peak at 24 hours exposure. C1s and C4a reached peak expression at 3 days after exposure, while expression of C3, C3ar1, and C5r1 were maximum at 7 days after exposure. C3 mRNA was detected in ED1- and IBA1-positive microglia/macrophages, in the retinal vessels and optic nerve head and in the subretinal space, particularly at the margins of the emerging lesion. The data indicate that BCL induces the prolonged expression of a range of complement genes and show that microglia/macrophages synthesize C3 and deposit it in the ONL after BCL injury. These findings have relevance to the role of complement in progressive retinal degeneration, including atrophic AMD.